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EXISTING BUILDINGS AND FIRE DESIGN – FIRST DRAFT
	Description

	· Fire event may represent a severe condition for existing buildings which are designed without any structural or non-structural fire safety concept.
· In addition to the current serious levels of loss to life and contents, the number, authenticity and quality of European historic buildings is now recognised as being steadily eroded through the effects of fire but the full extent of this is unknown. 
· Fire has always been a threat to culturally valuable historic buildings and surroundings. Building construction work, day to day activities, events and exhibitions all create different fire scenarios and, therefore, different degrees of risks. 
· Human factors, lit candles, open fires and chimneys in poor condition are also responsible for starting many incidents, as are lightning strikes. 
· Historic buildings are often built from easily-ignited materials. 
· They can be located in isolated places, often too far from a fire station to allow the fire brigade sufficient time to arrive to extinguish a fire before it has created some (frequently considerable) degree of damage and loss.


	Field of Application 

	· Definition of the fire scenarios with reference to the particular ignition materials in historic buildings (e.g. fabrics).

· Definition of the structural typologies, considering in particular historic existing buildings.

· Definition of the fire risk with regard to particular structural typologies: e.g. wooden floors and roofs.
· Definition of the performance requirements and accepted risk in fire event with regard to the cultural, historic, emotional and economic value of the building.
· Development of a global methodology inspired to performance-based design concepts to assess the fire structural safety of existing building. 


	Technical information

	· The performance-based design and fire safety engineering concepts applied to historic buildings requires in general the consideration of several aspects:

· assessment of the vulnerability of historic buildings to fire: e.g., fire resistance of the global structure and of more vulnerable structural members, as timber floors and roofs;
· risk assessment methodologies

· protection of fabric and content

· prevention of fire and fire spread
· insurance considerations.
· The performance-based approach for structural fire safety is already adopted by several International Codes, as well as in Eurocodes.
· Considering the consequences of the loss of a historic building, the risk analysis should include:

· loss of economic value (in terms of providing a modern replacement of premises of the same quality as the building which has been lost)

· loss of historic cultural and emotional value
· loss of a positive image for the local community
· loss of economic impact on the tourist industry
· additional costs for reconstruction

· The special characteristics of historic buildings should be described and analysed in the risk analysis to recognise the:

· particular vulnerability of the building
· activities taking place in the building
· fabric of the building and its structural features
· surroundings of the building and the activities that take place there
· probability of fire ignition
· length of time required for the fire brigade to arrive

· Fire damages in historic buildings (examples, by Technical Report on COST Action C17, 2006):
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	Structural aspects

	· The Performance-Based Approach may be utilised in order to 
· check the vulnerability of the structure against fire;

· design eventual structural strengthening interventions or passive protection systems and/or prevention of fire and fire spread systems and so on.
· The design level of structural resistance during fire has to be stated on the basis of the performance requirements for the building in the case of fire, depending on the consequences of its failure and the loss of the contents.  
· From the structural point of view, when mechanical resistance in the case of fire is required, the structures has to be checked in such a way that they maintain their load bearing function during the relevant fire exposure.
· Where compartmentation is required, the elements forming the boundaries of the fire compartment, including joints, shall be designed and constructed in such a way that they maintain their separating function during the relevant fire exposure. This shall ensure, where relevant, that:

· integrity failure does not occur;

· insulation failure does not occur.

· The assessment of the structural vulnerability has to be preferably carried out within the performance-based approach determining:

· fire scenarios with reference to the particular characteristics of the ignition materials and the compartments; particular care has to be considered in the case (frequent) of timber floors and/or roofs;
· fire resistance assessment of the structure with reference to methods suggested by the technical codes (as Eurocodes).
· According to Eurocodes and the main technical codes the structural analysis in the verification may be performed with reference to:

· individual member analysis;

· sub-assemblies of the structure;

· entire structure.

· The effects of thermal expansions and deformations (indirect fire actions) shall be generally taken into account: e.g., the membrane effect for the floor may be considered if the connection with the boundary members is effective during fire exposure. 
· Passive fire protections of structural members (insulation, coatings, etc.) or active fire protections (sprinklers, etc.) may be designed to improve the fire resistance of the structure and/or to reduce the effects of the fire. They may be introduced into historic and cultural buildings having care that they result minimally invasive, sensitively integrated, reversible.  

· Structural damage and stabilisation problems post-fire: immediately after a historic building fire, where the building may also constitutes a danger to the public, the authority with jurisdiction should consider the value of the structure and its cultural and historic importance prior to a decision on the buildings’ future being reached.

· In the case of a fire event in historic buildings, the assessment and survey of the structural damage and stabilisation problems post-fire should consider the value of the structure and its cultural and historic importance prior to a decision on the buildings’ future being reached. In particular the assessment of the mechanical damage of the materials due to fire should be carried out using non-destructive evaluation methods.


	Research activity and/or Guidelines

	· Research activities within COST Action C17, Built Heritage: Fire Loss to Historic Buildings. Four Working Group: 
· …


· …… To be completed

	Example of application

	· …….. Include example only if it is relevant, covering a consistent range of application 
· …….To be completed
· …….


	Further developments 

	· …….. From the main outputs, provide suggestions for possible developments.

· ……...To be completed
· ………


	References

	· COST Action C17, 2006. Built Heritage: Fire Loss to Historic Buildings.

· Others to be added
· ……
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